Objectives: Normal lifespan can be achieved by avoiding complications in patients with spinal cord injuries (SCIs). We aimed to characterize our spinal cord injured patients and to obtain necessary information to prevent complications. Methods: This retrospective, cross-sectional study included 44 patients with subacute/chronic SCIs, who were included in an inpatient rehabilitation program from 2012 to 2017. The patients' epidemiological data, etiology, neurological examinations, complications, and accompaying conditions were analyzed. The neurological level, functional ambulatory scale (FAS), and American Spinal Cord Injury Association (ASIA) impairment scale were used for the classification of patients. Results: A total of 44 patients between 16 and 81 years of age (median: 35) were included in the study. Of these, 65.9% were male. The most common etiologies were falling down from a height (31.8%), spinal surgery (29.5%), and traffic accidents (15.9%) respectively. When we look the neurological status of these patients, FAS: 0 (38.6%) and ASIA: C (40.9%) were the most common cases seen in the population. Eighteen patients (40.9%) were wheelchair-bound. Urinary (34.1%), dermatologic (29.5%), and psychiatric (22.7%) complications were the most common in the patients. Patients with low FAS levels were young (in early period), and their spasticity, urinary incontinence, and urinary and dermatological pathologies were found to be high. The wheelchair-bound patients were mostly young, and they had significantly high urinary incontinence, urinary and dermatological pathologies. Conclusions: In our rehabilitation clinic, subacute/chronic SCI diagnosis is most commonly seen in young men, with thoracic vertebrae being the most common, followed by falling from a height. The most common complications were urinary and dermatological pathologies. The present study found higher rates of complications in patients with higher grades of injuries and in patients with lower functional levels. The European Research Journal 2019;5(3):550-556 pinal cord injuries (SCIs) are seen in various countries, with incidence rates varying from 15% to 40%. Traffic accidents, violence-related injuries, leisure activities, or work accidents are the leading causes apart from country differences. SCI pathophysiology is gradually being clarified over the past 30-40 years [1] [2] [3] .
SCI. Disturbances of the urinary and gastrointestinal systems are typical as well as sexual dysfunction. Frequent complications of cervical and high thoracic SCI are neurogenic shock, bradyarrhythmias, hypotension, ectopic beats, abnormal temperature control and disturbance of sweating, vasodilatation and autonomic dysreflexia. Autonomic dysreflexia is an abrupt, uncontrolled sympathetic response, elicited by stimuli below the level of injury. The symptoms may be mild like skin rash or slight headache, but can cause severe hypertension, cerebral haemorrhage and death [4] .
Patients may experience normal lifespan by avoiding these medical complications. According to the literature, pressure sores and respiratory complications are the most common complications. Respiratory complications are more common in the tetraplegic group and are the most common cause of mortality [1] [2] [3] .
This study aimed to analyze the functional levels, the use of orthosis and assistive devices, and the follow-up complications of patients with SCI who were hospitalized and treated during acute/chronic periods in a tertiary rehabilitation clinic.
METHODS
This retrospective study included 44 patients with subacute/chronic SCI who were also included in an inpatient rehabilitation program between the years 2012 and 2017. The data of the study were collected retrospectively by analyzing patient records. Local ethics committee approval was obtained. The patients' epidemiological data, etiology, neurological examinations, complications, and accompaying conditions were analyzed. The neurological level, functional ambulatory scale (FAS) [5] , and American Spical Cord Injury Association (ASIA) [6] impairment scale were used for the classification of patients. The patients were questioned for urinary and fecal incontinence, spasticity, neuropathic pain, deep vein thrombosis, pulmonary pathology, skin pathology, psychiatric findings, urinary pathology, cardiac pathology, gastrointestinal pathology, vertebral fracture, and accompanying diseases. In addition, the patients' orthosis use and Botox-A application were recorded. The Modified Ashworth Spasticity Scale (grades 0-4) was used to assess the severity of spasticity [7] . Further, the probability of suicide was also questioned. No sensory or motor function is preserved in sacral segments S4-S5 B = Incomplete: Sensory, but not motor, function is preserved below the neurologic level and extends through sacral segments S4-S5 C = Incomplete: Motor function is preserved below the neurologic level, and most key muscles below the neurologic level have a muscle grade of less than 3 D = Incomplete: Motor function is preserved below the neurologic level, and most key muscles below the neurologic level have a muscle grade that is greater than or equal to 3 E = Normal: Sensory and motor functions are normal Modified Asworth Spasticity Scale 0-No increase in muscle tone 1-Slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end of the range of motion when the affected part(s) is moved in flexion or extension 1+-Slight increase in muscle tone, manifested by a catch, followed by minimal resistance throughout the remainder (less than half) of the ROM 2-More marked increase in muscle tone through most of the ROM, but affected part(s) easily moved 3-Considerable increase in muscle tone, passive movement difficult 4-Affected part(s) rigid in flexion or extension
Functional ambulatory scale (FAS)
Grade
Statistical Analysis
All statistical analyses were carried out using IBM SPSS version 19 (IBM Corp., NY, USA). Descriptive data were presented as mean ± standard deviation (SD) or median scores. The coherence of variables to normal contribution (normality) was analyzed using the Kolmogorov-Smirnov test. Spearman's correlation analysis was used to analyze the level of correlation between the variables.
Categorical data were reported as percentages and compared using the chi-squared. Continuous data were reported as mean with SD or median with minimum and maximum and compared by using the t test or Mann Whitney U test according to being normal distribution. Finally, a logistic regression analysis was performed to explore the predictors of ambulation. A p value of < 0.05 was considered statistically significant.
RESULTS
A total of 44 patients between 16 and 81 years of age (median: 35) were included in the study. Of these, 65.9% were male. The most common etiologies were falling from a height (31.8%), spinal surgery (29.5%), and traffic accidents (15.9%). Of the injuries, 54.5% occurred within the first year (Table 1) .
When we look the neurological status of these patients, FAS: 0 (38.6%) and ASIA: C (40.9%) were the most common cases seen in the population. Eighteen patients (40.9) were wheelchair-bound. The anatomic damage was at the C5 level (25%), followed by thoracic (42.3%) and cervical (25%) involvement. Urinary incontinence was 63.6% and fecal incontinence was 31.8%. Urinary (34.1%), dermatologic (29.5%), and psychiatric (22.7%) complications were the most common complications seen in the patients. The spasticity rate was 45.5% and grade 3 was the most common type.
Patients with low FAS levels were young (in early period), and their spasticity, urinary incontinence, urinary, and dermatological pathologies were found to be high ( Figure 1 ). Wheelchair-bound patients were mostly young, and they had significantly high urinary incontinence and urinary and dermatological pathologies. ASIA scores were significantly related with etiology (p = 0.005). Wheelchair-bound patients were mostly young (p = 0.035), and they had significantly high urinary incontinence (p = 0.04), urinary pathology (p < 0.01), and dermatologic pathology (p = 0.016). No parameters were found to be predictive for wheelchair dependence in regression analysis. The FAS and ASIA scores were found to be related (p < 0.01). In addition, the FAS value was found to be positively related with age (p = 0.014). FAS ve ASIA scores and use of assistive device and orthosis of the cases are summarized in Table 2 .
DISCUSSION
SCI is seen in various countries with incidence rates of 15% to 40%. Traffic accidents, violencerelated injuries, leisure activities, or work accidents are the leading causes. 1, 2 The differences between international studies occur based on differences in identification, classification, inclusion criteria, pretreatment, and hospital treatment. In some countries, the use of two-wheelers and bicycles is the most common reason behind the prevalence. 1-3. Unlike other countries, the most common etiological cause of SCI in Turkey is falling from a height [8, 9] .
It is necessary to investigate the reasons for this difference and to take precautions. The results of the present study showed that falling down from a height was found to be the most common cause of SCI in the young male population. Conversely, the study found that spinal pathology/surgery was the most common cause of SCI in patients of advanced age. Further, better mobility and lower wheelchair dependence were found in the these group.
The ASIA impairment scale was used to assess the stage of the disease. SCI is a situation with long-term results. The most common causes of deaths related to SCI are pulmonary issues, heart diseases, and suicide [3] . Preventive methods are needed because treatment is not yet available. Implementing tight security measures in these activities will reduce the prevalence of SCI [10] [11] [12] .
Calcium, free radicals, sodium, excretory aminoacids, vascular mediators, and apoptosis are thought to be responsible for the pathophysiology of SCI in both primary and secondary mechanisms. Various studies have reported that pressure ulcers (most frequently of the foot) and pulmonary complications are associated with the length of hospital stay in patients with SCI in the acute phase [1, [10] [11] [12] . Pressure ulcers are especially seen in body parts exposed to pressure. These ulcers can be avoided by taking some precautions such as nutrition, frequent position change, and skin care. Implications for rehabilitation prevention education for targeting pressure ulcers can be effective in reducing incidence of this important complication in persons with SCI [13] .
Unlike in other studies, urinary pathologies were the first cause of SCIs in the present study. This was followed by skin and psychiatric pathologies. This result can be attributed to the fact that the patients were in the subacute/chronic phase, were hemodynamically stable, and participated in an exercise program. and venous stasis may occur during the acute phase of SCI. In particular, orthostatic hypotension, blood pressure, blood volume, and body temperature irregularities are seen during the chronic period. Autonomic dysreflexia is usually encountered, especially in tetraplegic patients. This is characterized by a sudden elevation in blood pressure, an uncontrolled sympathetic response, headaches, and erythema in the upper part of the trunk. In addition, these patients are prone to atherosclerotic disease due to excessive weight, lipid disorders, metabolic syndrome, diabetes, as well as thrombolytic emboli due to venous stasis and hypercoagulopathy [14] [15] [16] . Apart from sensory and motor deficits, autonomous nervous system insufficiency, which is found in many organ and metabolic pathways, may also develop in patients with SCI. The patient group in the current study consisted of patients who had passed the acute period and those who were within the first year. These patients were found to be hemodynamically stable. No serious cardiovascular pathology was seen in any patient. This can be attributed to the fact that thepatients were in the subacute/chronic phase.
Werthagen et al. [17] found that the most common complications in patients with SCI who survived for more than 25 years were found to be pressure ulcers (62%), neuropathic pain (32%), and respiratory ailments (25%).
Pain is very common in patients with SCI, and it affects physical function, mood, and participation in work, leisure, and social activities. A variety of pain types can be seen following central neuropathic pain after SCI [18] . Similar to that in the literature, neuropathic pain was found in one third of the patients in the present study. These patients should be questioned regarding their neuropathic pain, and diagnosis should not be neglected.
Respiratory complications (atelectasis, pneumonia, and respiratory failure) negatively affect acute and long-term morbidity along with the level of damage and motor loss. Sleep apnea is also very common in the chronic period and adversely affects the rehabilitation process [19] [20] [21] . Severe respiratory pathology was not detected in patients in the present study.
Spasticity develops in 70% of patients with SCI damage. Causes such as full bladder, constipation, acute infections, syringomyelia, or bone fractures may affect the degree of spasticity in these patients. Severe spasticity affects the mobilization and rehabilitation process negatively. Spasticity was present in half the patients in the present study. In patients with spasticity, active exercise, physiotherapy and oral medication, botulinum toxin injection, intrathecal baclofen, and surgery are performed in selected patients [22] [23] [24] .
Deep and venous thrombosis can develop in patients with SCI, with an increasing severity of paralysis, especially in the acute phase [25] . Depression is the most common psychiatric condition and has a negative effect on disease severity. Depression in patients with SCI was reported at rates of up to 24%, and more psychiatric comorbidity, drug use, and greater health care admission rates were observed in depressed patients with SCI [26] . A similar depression rate was observed in this study too. SCI should also be investigated in terms of nonvertebral fractures. Most of the times, no fracture assessment was done on the pleural extremity.
In developed countries, patients with SCI are urgently transferred to special rehabilitation units from the standard trauma centers [27, 28] . Rehabilitation of patients with SCI is important for functional and psychosocial recovery. Patients with SCI can have a normal lifespan by preventing medical complications. Nowadays, steroids are not used routinely. In prospective trials, early spine stabilization in the first 24 h caused a decrease in secondary complication rates [29, 30] . Treatment in the acute phase is done by airway, oxygenation, blood pressure, and circulatory control [29] . In these patients, the degree of damage is important for morbidity and mortality. In particular, tetraplegic patients have high mortality rates after severe pulmonary complications [31] . The present study found higher rates of complications in patients with higher grades of injuries and in patients with lower functional levels. The metaanalysis done by Ma et al. [32] , provide evidence that the body-weightsupported treadmill and robotic-assisted gait training plus conventional over-ground training might have the best efficacy in the treatment of SCI, and the venlafaxine XR and GM-1 ganglioside showed adequate safety for SCI.
With limited extremity function, these individuals find it challenging to perform activities of daily living (ADLs) such as self-feeding, bathing, dressing, and toileting. As a result, they often require outside assistance in the form of caretakers and assistive devices. To enable independence of individuals with tetraplegia, clinicians and researchers provide tools to help regain or compensate for lost extremity function [33, 34] . In our study, nearly half of the patients were wheelchair dependent and one in ten was using upper /lower limb orthotics. The use of orthosis in paraplegic individuals is necessary for joint protection, prevention of deformities and energy saving. In the treatment of spasticity, Botox-A administration was observed in 5 patients in patient files.
Limitations
Because this study was based solely on the database of one outpatient treatment clinic, enough information was not available on all patients with SCI. This dataset includes no data about patients with SCI who died in the first 3 months after hospitalization, causing a deficit in study results. In addition, since the registration files were filled in by a physician, the examination of the leukomotor system was detailed, and sufficient data about other possible complications could not be recorded.
CONCLUSION
SCI is a condition with high morbidity and mortality in the young male population. The pathogenesis and progression of the disease have not yet been clarified fully. Complications in patients with SCI negatively affect the rehabilitation process. Consequently, the etiology and complications of patients must be identified well and precautions should be taken to combat SCI. In our study, subacute/chronic SCI diagnosis is most commonly seen in young men, with thoracic vertebrae being the most common, followed by falling from a height. The most common complications were urinary and dermatological pathologies. The present study found higher rates of complications in patients with higher grades of injuries and in patients with lower functional levels.
